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to reproduce the expression here. Griineisen finds that -m varies for normal metals from 7.5 for iron to 15.6 for gold. If we apply ('.runeisen's formula to bismuth and antimony we find that m for the latter is 3.8, and for the former 4.5, both very much less than for normal metals. ()ur point of view is confirmed, therefore, that the repulsive forces in bismuth and antimony increase more slowly than normal as the distance between atomic centers is decreased, and therefore we have the possibility of an increasing amplitude with increasing pressure and so an increasing resistance.
5.  The fact that the temperature coefficients of solid bismuth and antimony are normal is quite in accord with our view, for with rising temperature we have seen that the effect of temperature on increasing amplitude quite overshadows any pure volume effect, so that we would expect the temperature coefficients of all metals to be nearly the same, irrespective of the behavior of the pressure coefficient.
6.  The fact that the pressure coefficient of liquid bismuth is normal in being negative is significant.    It indicates that the positive coefficient: of the solid is in some way connected with the crystalline structure. The picture which we have given of the mechanism of the positive coefficient of the solid has this property, for we have ascribed the increasing amplitude with increasing pressure in the solid to the fact that the atoms are held in fixed orientations with respect to each other, and that in this particular orientation the forces are abnormal in character.   Such a fixity of orientation is possible only in the crystal.    In the liquid there is no definite relation of orientation, the localities of abnormal force play a relatively unimportant part, and the liquid behaves normally.    Not only is the pressure coefficient of liquid bismuth normal, but the temperature coefficient is also normal for a liquid, and is less than that of the solid, and less than the reciprocal of the absolute temperature.
7. It was shown in the previous paper that the abnormality of force between the atoms of bismuth made possible a crystal with abnormally large volume, and hence a crystal which expands on freezing. By analogy I was prepared for a positive pressure coefficient in gallium, which is also abnormal in expanding on freezing. The facts are the opposite, however, and the pressure coefficient of gallium is negative, as is normal. Our previous argument was entirely qualitative, however, and merely indicated the tendency toward an increasing amplitude with increasing pressure without setting up a criterion as to whether the tendency might be strong enough to counteract the normal tendency in the opposite direction or not. In the absence of a definite criterion therefore, we
have only the rirflt to exoect  the  same  tenrtanrv  in   <ya11iimi